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To pr6veXr) consider for a moment as rigid (§ 584) an. infinitesimal prism", AB (of sectional area to), perpendicular to XOYt and having plane ends, A, By parallel to it. There being no forces on its sides (or cylindrical boundary) perpendicular to its length, its equilibrium so far as motion in the direction of any line (OX\ perpendicular to its length, requires that the components of the tractions on its ends be equal and in opposite directions. Hence,, in the notation § 633, the distorting-stress components, T, must be equal at A and B; and so must the stress components S, for the same reason.
To prove (2) and (3) we have only, to remark that they are required for the equilibrium of the rigid prism referred to in (3).
671.    -For a solid or hollow circular cylinder, the solution of § 669 (given first, we believe, by Coulomb) obviously is that each circular normal section remains unchanged in its own dimensions, figure, and internal arrangement (so that every straight line of its particles remains a straight line of unchanged length), but is turned round the axis of the cylinder through such an angle as to give a uniform rate of twist equal to the applied couple divided by the product of the moment of inertia- of the circular area (whether annular or complete to the centre) into the rigidity of the substance.
672.    Similarly, we see that if a cylinder or 'prism of any shape be compelled to take exactly the state of strain above specified (§ 671) with the line through the centre's of inertia of the normal sections, taken instead of the axis of the cylinder, the mutual action between the parts of it on the two sides of any normal section will be a couple of which the moment will be-.expressed by the same formula, that is, the product of the rigidity, into the rate of twist, into the moment of inertia of the section round its centre of inertia.
673.    But for any other shape'of prism than a solid or symmetrical hollow circular cylinder, the supposed state of strain will require, besides the terminal opposed couples, force parallel to the length of the prism, distributed over the prismatic boundary, in proportion to the distance along the tangent, from, each point of the surface, to the point in which this line is cut by a perpendicular to it from the centre of inertia of the normal section.   To prove this let a normal section of the prism be represented in the annexed.diagram (page 254). Let PK representing the shear at any opoint, P, close to the prismatic boundary, be resolved into PN and FIT respectively along the normal and tangent.     The whole shear, PK, being equal to rr, its component, PN, is equal to rrsin w or t.PE.    The corresponding component of the required stress is m.PE, and involves (§ 632) equal forces m the place of the diagram, and in the plane through